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Biological CO2 fixation and energy production are potential measures expected 
to mitigate the increase of atmospheric CO2 concentration and to minimize 
future energy crises. The slow development of microalgal biotechnology stems 
from the failure in the design of large-scale photobioreactors where light 
energy is efficiently utilized. Due to the light gradient inside the reactor and 
depending on the mixing properties, algae are subjected to light/dark cycles 
where the light period is characterized by a light gradient. These light/dark 
cycles will determine productivity and biomass yield on light energy. This work 
reports on the characterization of the light regime in a photobioreactor, based 
on the airlift principle, that enhances productivity by using the flashing-light 
effect, determining the time that microalgae spend in the dark and photic 
zone through the liquid circulation time (10–100 s), which depends on the 
superficial gas velocity and reactor design (e.g. baffles). The method combines 
the utilization of particle tracking, signal analysis and optical fiber technology, 
which altogether give information about temporal and spatial aspects of light 
patterns. The quality and amount of the light reaching a given point of the 
photobioreactor were determined and correlated with cell density, light path 
length and hydrodynamic characteristics of the bioreactor. The importance 
of this work lays on the fact that it describes the light distribution profile, and 
therefore the irradiance conditions, more precisely. Moreover, the analysis of 
the photobioreactor system based on local available light energy presents a 
valid means of determining the algal cell growth rate. 
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Lactic acid is an important product arising from the anaerobic fermentation of 
sugars. It is used in the pharmaceutical, cosmetic, chemical and food industries 
as well as for biodegradable polymers and green solvents production. In this 
work, were used several bacterial strains isolated from industrial alcoholic 
fermentation, for screening of the best strain to lactic acid production. After 
of the screening was realized the fermentation with sucrose for lactic acid 
production. The fermentation was realized in batch system under anaerobic 
conditions for 48 hours, at a temperature of 37oC, a pH value of 4.5 and 15 g/L 
of sucrose. Aliquots of the fermented broth were collected every 90 min for 
determining lactic acid, sucrose, biomass, and byproducts concentration. The 
pH of the medium was adjusted with sodium hydroxide. A chromatographic 
system equipped with an Aminex HPX-87H column and an UV and RI 
detection system was used to analyze sucrose, lactic acid, and byproducts 
of the fermentative process. To biomass determination liquid samples were 
centrifuged at 3000 rpm for 15 min and the cell pellets were washed twice 
with water. The cell were resuspended and dried in the stove at  750C and dry 
mass was weighed. A kinetic model has been developed for represented in 
batch fermentation to produce lactic acid by strains isolated from industrial 
alcoholic fermentation. The data obtained from the fermentation were used for 
determining the kinetic parameters. The developed model allows very good 
predictions for lactic acid production, growth biomass and sugar consumption 
compared to experimental data. 
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Biodiesel, which has many useful properties such as cetane number, volumetric 
heating value and flash point, has been used as alternatives of petro-diesel 
and chemical substitute. Its usage has several advantages, since it may be an 
eco-friendly, alternative and reversible energy source. Although, biodiesel has 
become more attractive, the main remaining problem is its production costs. In 
our previous studies, many factors affect the biodiesel synthesis process such 
as the free fatty acid and water content of the feedstock, the amount of alcohol, 
the amount and type of catalyst, the reaction temperature, the mixing strength, 
and reaction time. In this study, we synthesize the biodiesel from non-edible 
oil and solid catalyst applying the statistical methodology. For optimization of 
operation parameters, we applied response surface methodology to delineate 
the effects of five-level-three-factors and their reciprocal interactions on 
biodiesel synthesis. 
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In this research, Acetone – Butanol – Ethanol (ABE) fermentation characteristics 
of cassava when using Clostridium saccharoperbutylacetonicum N1-4 was 
reported. Cassava is widely grown for its enlarged starch-filled roots, which 
contain nearly the maximum theoretical concentration of starch on a dry 
weight basis among food crops. Besides that, cassava is able to grow in poor 
soils on marginal lands with minimal amounts of fertilizer, pesticides and water. 
Therefore, cassava is a promising crop for biofuel production from renewable 
resources. Furthermore, for many Asian countries, cassava is not the main food 
therefore the food security concerns would be minimized. Fermentation was 
carried out in batch mode using 1-L fermenter. The obtained results showed 
that that Clostridium saccharoperbutylacetonicum N1-4 fermented cassava mash 
efficiently to produce ABE under appropriate nutritional and environmental 
conditions. Batch fermentation of cassava mash resulted in 23 g/L of total ABE 
production when supplemented with TYA medium nutrients.
Keywords: cassava/tapioca, acetone butanol ethanol (ABE) fermentation, 
Clostridium saccharoperbutylacetonicum N1-4 
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The immobilization of biocatalysts (cells or enzyme) and its application have 
recently been the subjected of increased interest, which may be defined as the 
physical confinement or localization of intact cells to a certain defined region 
of space with the preservation of some desired catalytic activity. Biocatalysts 
immobilization techniques offer a promising potential for the improvement 
of the efficiency of bioprocess, the production of useful metabolites and 
biological wastewater treatment. The immobilization of biocatalysts has also 
attracted attention due to several advantages, including the easy separation 
of liquid and solid in a setting tank, a high loading biocatalysts content, the 
preservation of biocatalysts from the external environment and the prevent of 
wash-out. Many immobilization methods have been suggested for applications 
to microorganisms. Several natural materials and synthetic polymeric matrices 
have been used for cell immobilization. In this study, The objective of this 
experiment are to immobilize nitrification microorganisms to several support 
materials and to measure nitrification rate of immobilized carriers. 
